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Background: Extrarenal nephroblastomatosis is a rare entity which occurs in retroperitoneum and inguinal region
predominantly. Here we report two cases of primary extrarenal nephroblastomatosis of Han Chinese in Asian in
unusual locations, one is located in testis and paratestis, and the other is paraspinal cord.
Case presentation: Patient 1 was a 19-month-old boy with a hard and nodular mass adherent to the left testis in
inguinal region. Patient 2 was a 9-month-old boy with a 1 × 0.7 × 0.4 cm mass in spinal canal at the midline
thoracolumbar region. Histological examinations of the two patients after operations revealed extrarenall
nephroblastomatosis with multiple nephrogenic foci, composed of immature glomeruli, tubules and blastemal
cells.Then the patients were closely monitored without adjuvant chemotherapy, and has been alive and well
without any recurrence for >6 months.
Conclusions: Most nephrogenic rests remain subclinical, and thus, complete excision of the lesion with
conservative treatment is recommended. Otherwise, nephrogenic rests are close associated with Wilms tumor
and regular follow-up is required to ensure early detection of malignant transformation.
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Extrarenal nephroblastomatosis, also called ectopic imma-
ture renal tissue (EIRT) [1-3], extrarenal nephrogenic rest
(ENR) [4,5], hamartoma with primitive renal tissue [4] and
mesonephric remnant tissue [2], has been reported only
rarely in the world literature. This unusual lesion is often
associated with extrarenal Wilms tumor. However, the
mechanism underlying the development and persistence
of extrarenal nephrogenic rests remains unclear.
We retrospectively reviewed our hospital records of
the past 10 years for cases of nephroblastomatosis and
nephroblastoma (Wilms tumor), and identified only two
cases of extrarenal nephroblastomatosis, one in the in-
guinal canal and the other in the vertebral canal. Here,
we describe the clinical characteristics, diagnosis, treat-
ment and embryological implications in these two cases.* Correspondence: xueming_zhu@aliyun.com
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Case 1
A 19-month-old boy of Han Nationality presented with an
impalpable undescended left testis and the ultrasound
examination revealed left cryptorchidism. Regular phys-
ical, biochemical and imaging examinations didn’t show
any other abnormality then the patient underwent a left
orchiopexy and the testis, which measured 0.8 × 0.5 ×
0.3 cm, was found in the inguinal canal, along with a hard,
undetachable, nodular mass, intimately adherent to the
testis and epididymis. A portion of the mass was excised
and subjected to frozen section analysis, but the result was
inconclusive for a potential malignant lesion. A radical left
orchiectomy was therefore performed. Examination of the
resected specimen showed that the mass had invaded the
testicular tissue but not the tissues surrounding the testis.
Microscopic examination of paraffin-embedded tissue sec-
tions revealed that the part of the mass attached to the
testis contained fibrous tissue with multiple foci of nephro-
genic tissues, which were composed of immature glomeruli,
tubules and blastemal cells. Within the nephrogenic tissue,
mitotic figures were infrequent, and none of the mitotic fig-
ures observed were atypical (Figure 1A,B). And the other. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
g/publicdomain/zero/1.0/) applies to the data made available in this article,
Figure 1 Testicular nephrogenic rest in the inguinal canal. A. The paratesticular mass is a complex containing fibrous tissues and multiple
nephrogenic foci (hematoxylin and eosin; ×40). B. Nephrogenic foci are composed of immature glomeruli, tubules and blastemal cells (hematoxylin
and eosin; ×400). C. The mass in testis contains nephrogenic foci adjacent to seminiferous tubules and rete testis (hematoxylin and eosin; ×40).
D The lesion consistes of undifferentiated blastemal tissue, abortive glomeruli and dysplastic tubules with intervening testicular tissue (hematoxylin
and eosin; ×400).
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ated blastemal tissue, abortive glomeruli and dysplastic
tubules with intervening testicular tissue. The semin-
iferous tubules and rete testis were adjacent to the
nephrogenic rests, and the testicular development was
appropriate for the patient’s age. No definitive invasive
component was found in the lesion (Figure 1C,D). A
multidisciplinary team, after some discussion, arrived at
a final pathological diagnosis of extrarenal nephroblas-
tomatosis, although the diagnosis of nephroblastoma
could not be completely excluded. Postoperatively, con-
servative treatment was administered along with follow-
up ultrasound examinations and clinical reviews. The
patient continues to be asymptomatic for more than
6 months.
Case 2
A 9-month-old boy of Han Nationality presented with an
oval mass measuring 6 × 5 × 4 cm on his back, in the mid-
line thoracolumbar region. The lesion was covered with
normal skin. Magnetic resonance imaging (MRI) revealed
a vertebral malformation with meningomyelocele, diaste-
matomyelia and tethered cord syndrome (Figure 2A). On
physical examination, knee jerk, muscular tension and
muscle strength were found to be normal, and patho-
logical reflexes were absent. No abdominal visceral or
other abnormalities were detected. The patient underwent
repair of meningomyelocele and diastematomyelia, and
lysis of the tethered cord under general anesthesia. Duringthe operation, we found a 1 × 0.7 × 0.4 cm mass just ad-
herent to the surface of the spinal cord at the T7-L1 level.
On pathological examination, this mass was found to con-
sist of a blastemal component and nephrogenic epithelial
tubular and rudimentary glomeruloid structures, resem-
bling immature ectopic nephrogenic tissue, with occa-
sional neurogenic tissue and dystrophic calcifications.
Mitoses were rare, and none of those observed were
atypical (Figure 2B,C,D). The pathological diagnosis was
extrarenal nephroblastomatosis without evidence of a
neoplastic process. The lesion appeared to have been
completely excised. Multiple pediatric experts recom-
mended close observation without adjuvant chemother-
apy. The patient has been alive and well without any
evidence of recurrence or malignant transformation for
over 6 months.
Discussion
Kidney development, which is also called nephrogenesis,
is a complex process involving tissues with two distinct
embryological origins: nephrogenic and ductogenic [6].
Nephrogenic tissue develops from the intermediate meso-
derm and proceeds through a series of three successive
phases: pronephros, mesonephros and metanephros. This
process normally ceases after 36 weeks of gestation, at
which time, the metanephric blastema in the kidney disap-
pears [7]. Occasionally, the nephrogenic blastema fails to
mature into normal renal parenchyma, and the persistent
blastemal tissue is then referred to as nephrogenic rests,
Figure 2 Intraspinal nephrogenic rest in the thoracolumbar region. A. Magnetic resonance image of a vertebral body malformation.
The arrow indicates the mass. B. The intraspinal mass contains nervous tissues and multiple nephrogenic foci (hematoxylin and eosin; ×40).
C. Blastemal component of the mass (hematoxylin and eosin; ×400). D. Nephrogenic epithelial structures (nephric tubular and glomeruli) in the
mass (hematoxylin and eosin; ×400).
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lignant embryonal tumor known as nephroblastoma.
On histological examination, nephrogenic rests usually
appear as aggregates of abnormally persistent embry-
onal nephroblastic tissue with small clusters of blaste-
mal cells, tubules and occasional glomeruli, with a
variable amount of admixed fibrous stroma. Nephro-
genic rests can be unifocal, multifocal or diffuse. The
term nephroblastomatosis is used to refer to diffuse or
multifocal nephrogenic rests or their derivatives [8].
Nephrogenic rests can be subclassified into perilobar
nephrogenic rests and intralobar nephrogenic rests, ac-
cording to their location in relation to the renal lobe on
histological examination. Occasionally, nephrogenic
rests are found in ectopic sites, such as the inguinal
canal [5], lumbosacral area [3,9-12], adrenal gland [13],
thorax [14,15], colon [16] and heart [17]. There are two
possible distinct fates for nephrogenic rests: to be an iso-
lated developmental abnormality, or the early stage of a
neoplastic process, with the latter being more clinically
significant. Most nephrogenic rests become dormant, ma-
ture or spontaneously regress. Some undergo hyperplastic
overgrowth, which is hypothesized to be an intermediate,
pre-neoplastic stage in the process of tumorigenesis. Only
a small number undergo a neoplastic induction to trans-
form into Wilms tumor, which is the most common ma-
lignant renal neoplasm in children [18].
Differential diagnosis between extrarenal nephroblas-
tomatosis and extrarenal nephroblastoma is mandatory
when ectopic immature renal tissue is found. Sometimesit is difficult to distinguish ectopic nephrogenic rests
from Wilms tumor on histology, and it is especially dif-
ficult to distinguish between a proliferative nephrogenic
rest and a small Wilms tumor [19]. Generally, nephro-
blastoma tends to form round nodules enclosed in a fi-
brous pseudocapsule owing to its rapidly expansile
growth. On histological examination, the lesion com-
prises nephrogenic tissues, such as blastemal, epithelial
(tubular and glomeruloid) and mesenchymal elements.
The distinguishing characteristic of nephroblastoma is
frank atypia including disordered structures, atypical mi-
toses and marked pleomorphism. Otherwise, approxi-
mately 5% of Wilms tumors show anaplastic cells, which
is a typical characteristic of malignant, indicating poor
prognosis [20,21]. In contrast, the lesion in nephroblasto-
matosis usually consists of small multiple microscopic
nests and islets. Mitoses are usually sparse, except in
proliferative nodules, which exhibit high mitotic rates
and moderate pleomorphism, but no obvious atypia.
Proliferative nephrogenic rests invariably show striking
enlargement, but lack the peritumoral pseudocapsule
characteristic of Wilms tumor.
In both our patients, the possible differential diagno-
ses included teratoma, a neoplasm originating from
testicular tissue, metastasis and malignancies other
than Wilms tumor. The nephrogenic epithelial ele-
ments (glomeruli, tubules) in the two cases had differ-
entiated to a rather advanced degree, and rare mitoses
with no atypia were found scattered within the dense
fibrous tissue, indicating a benign neoplasm. The
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other teratomatous non-nephrogenic tissues.
The ectopic nephrogenic rests were thought to have
originated from mesonephric or metanephric tissue. In the
few published studies on this topic, ectopic nephrogenic
rests have been reported predominantly in the retroperito-
neum and inguinal region [22]. In our first patient, the
mass was attached to the testis, which is consistent with
an nephrogenic rest arising from mesonephric tissue, be-
cause the mesonephros is associated with the developing
gonad, embryologically [23]. There have also been several
case reports of intraspinal nephrogenic rests located in the
lumbosacral area and frequently associated with spinal
dysraphism [3,10]. This peculiar association of spinal ab-
normalities with nephrogenic rests in the lumbosacral re-
gion, where the metanephros comes closest to the spinal
cord [24], supports the hypothesis that neural tube abnor-
malities interfere with the migration of renal tissue and
thereby result in ectopic nephrogenic rests [4,12]. How-
ever, in our second patient, the lesion was located in the
lower thoracic region, indicating that nephrogenic rem-
nants may be trapped between the dura and the develop-
ing spinal cord early during nephrogenesis.
Conclusions
From the scarce literature available on this subject, we
conclude that most nephrogenic rests can be expected to
remain subclinical, and thus, complete excision of the le-
sion with conservative treatment is recommended. How-
ever, it is reported that approximately 40% Wilms tumors
were associated with nephrogenic rests [19]. Owing to the
close association between renal nephrogenic rests and
Wilms tumor, regular follow-up is required for such le-
sions until the period of risk has ended. This ensures the
detection of malignant transformation at an early stage
[25,26].
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